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I. I. Ivanov, V. V. Rudakov, I. A. Baryshnikov and A. G. Taranenko 

ABSTRACT 

Experiments were conducted on i n t a c t  and i s o l a t e d  
l a c t a t i n g  mammary glands of goats.  
blood plasma p r o t e i n s  were washed of f  i s o l a t e d  mammary 
glands.  It was found that  i s o l a t e d  glands maintained 
t h e i r  capac i ty  t o  syn thes i ze  l a c t i c  p r o t e i n s  under 
t h e s e  cond i t ions .  It w a s  concluded t h a t  t h e s e  p r o t e i n s  
emanated from amino a c i d s  present  i n  t i s s u e  p r o t e i n s  of 
t h e  mammary gland. 

Amino a c i d s  and 

Cur ren t ly ,  t he  hypothesis  t h a t  t h e  s y n t h e s i s  of s p e c i f i c  c e l l u l a r  /942* 
p r o t e i n s  occurs  i n  ribosomes (polysomes) of amino a c i d s  bound wi th  t h e  t r a n s -  
p o r t  form of RNA i s  widely accepted. Here, information RNA p l ays  t h e  r o l e  of 
a m a t r i x  du r ing  t h e  formation of a polypept ide chain.  I n  a d d i t i o n ,  i t  i s  w e l l  
known t h a t  a number of physico-chemical and b i o l o g i c a l  q u a l i t i e s  of p r o t e i n s  
can be sha rp ly  a l t e r e d  due t o  a change i n  t h e  t e r t i a r y  and qua te rna ry  s t r u c -  
t u r e  of p r o t e i n .  

It i s  a l s o  known t h a t  f o r  t h e  s y n t h e s i s  of c e l l u l a r  and t i s s u e  p r o t e i n s ,  
amino a c i d s  p re sen t  i n  blood plasma c i r c u l a t i n g  through organs,  o t h e r  amino 
a c i d s ,  and poss ib ly  even heavy pept ide groups r e l eased  du r ing  t h e  breakdown 
of t i s s u e  p r o t e i n s  are used. This phenomenon w a s  t h e  s u b j e c t  of Ivanov e t  a l .  
( r e f .  1) andtkyerson ( r e f .  2) u s i n g  developing o r  r e g e n e r a t i n g  muscle t i s s u e .  

However, i t  should be noted t h a t  i n  t h e s e  s t u d i e s  ( r e f s .  1, 2)  t h e  pre- 
sence of p r o t e i n  p recu r so r s  was proposed on t h e  b a s i s  of a number of circum- 
s t a n t i a l  d a t a ,  i n  p a r t i c u l a r ,  f e a t u r e s  of t h e  dynamics of tagged amino a c i d s  
( r e f .  1) in t roduced  i n t o  v a r i o u s  muscle p r o t e i n  f r a c t i o n s .  

The p r e s e n t  experiment was designed t o  demonstrate through a d i r e c t  app- 
roach  t h e  presence of p r o t e i n  precursors  i n  t i s s u e s  ( t h e  

*Numbers given i n  margin i n d i c a t e  pag ina t ion  i n  o r i g i n a l  
'(Submitted by Academician A. I. Oparin, 9 Aug. 1965) 

l a c t a t i n g  mammary 

f o r e i g n  text .  
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gland) .  It i s  known t h a t  l a c t i c  p r o t e i n s  a re  synthes ized  i n  t h e  mammary gland 
from unbound amino a c i d s  and poss ib ly  a r e  p a r t i a l l y  formed from blood plasma 
p r o t e i n s  ( r e f s .  3-6). However, t h e  problem of t h e  r o l e  of p r o t e i n s  of t h i s  
gland i n  t h e  s y n t h e s i s  of l a c t i c  p ro te ins  r e c e n t l y  has  no t  rece ived  a t t e n t i o n .  
To so lve  t h i s  problem, i t  seemed necessary t o  us  t o  i n v e s t i g a t e  t h e  f u n c t i o n  of 
l a c t a t i n g  gland (milk production) when i s o l a t e d  and perfused i n  an e ry th rocy te  
suspension washed c l ean  of amino a c i d s  and blood plasma p r o t e i n s .  The a b i l i t y  
of a gland t o  produce mi lk  under t h e s e  condi t ions  would be d i r e c t  evidence of 
t he  v a l i d i t y  of our  hypothes is  concerning t h e  p o s s i b l e  s y n t h e s i s  of s p e c i f i c  
p r o t e i n s  from amino a c i d s  present  i n  t i s s u e  and organ p ro te ins .  

Experiments w e r e  conducted on t h e  i s o l a t e d  l a c t i c  g lands  of goa t s  perfused 
i n  a t r ip le -washed  0.85 N a C l  suspension of e ry th rocy te s  combined wi th  equal  
amounts of  R inge r ' s  s o l u t i o n  and polyglucin w i t h  added glucose.  The pe r fus ion  
w a s  maintained a t  38' f o r  2 t o  2-% h r  and w a s  cons t an t ly  oxygenated by an a r t -  
i f i c i a l  blood c i r c u l a t i o n  device.  The gland w a s  c a r e f u l l y  milked p r i o r  t o  t h e  
beginning of a test a f t e r  a prel iminary i n j e c t i o n  of oxytocin.  Af t e r  removal 
of t h e  gland and p r i o r  t o  i t s  placement i n  t h e  a r t i f i c i a l  blood c i r c u l a t i o n  
device ,  mi lk ing  w a s  aga in  conducted twice t o  a s s u r e  complete e l i m i n a t i o n  of resi- 
dua l  milk.  

The amount of c a s e i n  and serum p ro te ins  and amino n i t r o g e n  i n  t h e  p e r f u s a t e  
was determined from milk obtained from both  i n - s i t u  and i n - v i t r o  sources .  The 

p r i o r  t o  per fus ion .  Af t e r  per fus ion ,  t h e  amount sharp ly  increased .  
I943 amount of amino n i t r o g e n  i n  t h e  pe r fusa t e  plasma w a s  c l o s e  t o  ze ro  - 

A s  ev ident  from Table 1, t h e  i s o l a t e d  l a c t a t i n g  mammary gland main ta ins  
i t s  capac i ty  t o  syn thes i ze  l a c t i c  p r o t e i n  when perfused by an e ry th rocy te  
suspens ion  washed of blood amino a c i d s  and p r o t e i n s .  Here, t h e  q u a n t i t y  of 

TABLE 1. CONTENT OF PROTEIN FRACTIONS I N  MILK (AVERAGED FROM 5 TESTS) 
- 

General p r o t e i n  Casein Serum P r o t e i n s  

Before e r y t h r o c y t e  per- 
f u s i o n  (percent  of milk) 

A f t e r  e r y t h r o c y t e  pe r fus ion  
d u r i n g  the course  of 2 h r  

2.85 2.41 0.44 

I n  mg: 1625 12 73 352 
pe rcen t  of mi lk  4.66 3.64 1.02 
pe rcen t  of cont ro l '  42.2 39.6 57.4 

1Cont ro l  c o n s i s t e d  of t h e  same ind ices  i n  t h e  mi lk  of a l i v e  goa t  ( i n - s i t u  
milk)  f o r  2 h r .  
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syn thes i zab le  p r o t e i n s  (2 h r ) ,  d e s p i t e  a decrease  when compared t o  t h e i r  f o r -  
mation i n  s i t u  (40 percent  of t h e  normal amount), nonethe less  remained a t  a 
s u f f i c i e n t l y  h igh  l e v e l .  
t e n t  of milk and t h e  conten t  of some ind iv idua l  f r a c t i o n s .  

This  s i t u a t i o n  a p p l i e d  both tothe gene ra l  p r o t e i n  con- 

Thus, t h e r e  i s  no doubt t h a t  l a c t i c  p r o t e i n s  can be a c t i v e l y  synthes ized  
from amino a c i d s  present  i n  mannnary gland t i s s u e  p ro te ins .  

From Table 1 and from d a t a  obtained from an  e l e c t r o p h o r e t i c  i n v e s t i g a t i o n  
of l a c t i c  p r o t e i n s  ( these  d a t a  w i l l  be publ ished s e p a r a t e l y ) ,  i t  i s  ev ident  t h a t  
t h e  f r a c t i o n a l  composition of l a c t i c  p ro te ins ,  ob ta inab le  dur ing  pe r fus ion  of an  
i s o l a t e d  gland by a l i q u i d  f r e e  of unbound amino a c i d s ,  d i f f e r s  from t h e  makeup 
of normal mi lk  i n  our  tests.  Milk taken from an  i s o l a t e d  gland w a s  u s u a l l y  
cha rac t e r i zed  by a h igher  concent ra t ion  of case in  and serum p ro te ins .  The rela- 
t i o n s h i p  between i n d i v i d u a l  f r a c t i o n s  of mi lk  serum p r o t e i n s  produced i n  an  i s o -  
l a t e d  mammary gland a l s o  devia ted  from normal. This  doub t l e s s  means t h a t  under 
our  experimental  condi t ions ,  milk was a c t i v e l y  formed i n  t h e  mammary gland dur- 
i n g  i t s  re -per fus ion .  
per iod  could have been p r o t e i n s  present  i n  t h e  mammary t i s s u e  i t s e l f .  These 
p r o t e i n s  might t h e r e f o r e  be considered as  o r i g i n a l ,  more o r  less s p e c i f i c ,  pre- 
c u r s o r s  of l a c t i c  p r o t e i n s .  It i s  e n t i r e l y  p o s s i b l e  t h a t  t h i s  mechanism has  a 
more f a r  reaching b i o l o g i c a l  s ign i f i cance .  

The only poss ib le  source  of amino a c i d s  dur ing  t h i s  

We are  cont inuing  experiments along t h e s e  l i n e s .  
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